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An analysis of the vegetation of the large rock outcrops of the Transvaal escarpment is presented. Releves 
were compiled in 26 stratified random sample plots. A TWINSPAN classification, refined by Braun-Blanquet 
procedures, revealed four plant communities, which can be classified under two major communities. This was 
confirmed by ordination of the communities. All communities are related to specific environmental conditions. 
Descriptions of the communities are given. 
'n Analise van die plantegroei van die groot rotsriwwe van die Transvaalse platorand word aangebied. 
Releve's is in 26 gestratifiseerde willekeurig gekose monsterpersele saamgestel. 'n TWINSPAN-klassifikasie, 
verfyn deur Braun-Blanquet tegnieke, toon vier plantgemeenskappe wat in twee hoofgemeenskappe 
gegroepeer kan word. Dit is deur ordening van die gemeenskappe bevestig. Die ge'identifiseerde 
gemeenskappe kan verklaar word aan die hand van spesifieke omgewingsfaktore. Die plantgemeenskappe 
word beskryf. 
Keywords: Black Reef Quartzite, Braun-Blanquet procedure, classification, forest biome, grassland biome 
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The Eastern Transvaal Escarpment, represented by Acocks's 
(1988) north-eastern mountain sourveld (veld type 8) is 
under heavy pressure from the timber industry for land for 
afforestation. As stated by Deall (1989a), this is in direct 
conflict with the need to protect the mountain catchments, to 
conserve natural ecosystems and to preserve scenic land-
scapes for the tourist industry. Rational land-use planning is 
required to resolve such conflict (Ferrar et ai. 1988). 
The relationship between plant-ecological studies and 
land-use planning and management is well known (Pentz 
1938; Bayer 1970; Walker 1976; Van Rooyen et ai. 1981; 
Moore & Chapman 1986). 
+ 
In describing the South African grassland biome project, 
Mentis and Huntley (1982) stated the necessity to identify, 
describe and determine the location of the major vegetation 
types and SUbtypes within the biome. This was also 
emphasized by Scheepers (1986). One of the goals of the 
vegetation classification and mapping task group of the 
Botanical Research Institute (now part of the Grassland 
Research Centre of the Department of Agricultural 
Development) is the production of a vegetation classi-
fication (Scheepers 1986). This would result in ecologically 
interpretable units which can be used for planning and 
management. 
The study area 
The location of the main study area is shown in Figure 1. A 
large part of the area has been utilized by the timber 
industry for afforestation and many more natural areas will 
be destroyed in this way in the future. 
A detailed description of the physical environment of the 
area is given by Matthews et al. (in prep.). The main rock 
types found in the study area are quartzite, dolomite and 




Figure 1 The location of the study area (based on Acocks's veld 
type map 1988). Legend: north-eastern mountain sourveId: area 
indicated by large dots; study area by DeaII et at. (1989): area in 
dashed-line rectangle with small dots; weather station: indicated 
by open circles (0) . 
isolated rock outcrops of quartzite. These are spread 
throughout the area and occur in places such as on top of 
peaks, for example Mauchberg and Iron Crown, and the 
peaks themselves, for example Blackhill, and on plateau's 
and along the plateau edges, for example God's Window. 
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Soils of these Quartzite rocky outcrops are mostly very 
shallow lithosols, with the dominant soil form being Mispah 
and Glenrosa. 
The climate of the Eastern Transvaal Escarpment can be 
described as seasonally arid, subtropical, with hot, wet sum-
mers and cool dry winters (Fabricius 1988). Characteristic 
of the escarpment is the occurrence of mist in the so-called 
mist belt. The mist belt areas are described by Scheepers 
(1978), Deall (1985) and Deall et al. (1989a) . Rainfall data 
for specific stations relevant to the habitats discussed in this 
paper are given in Table 1. The three positions of these 
stations are given in Figure 1. Elandsfontein weather station 
is an example of a station in a drier area, falling in a rain 
shadow area (valley behind an escarp). Additional to these 
rainfall figures, the amount of precipitation as a result of 
mist can be quite substantial (Fabricius 1969). 
Methods 
Two hundred 100-m2 sample plots (10 m x 10 m) were 
distributed in a stratified random manner throughout the 
main study area. The plots were as far as possible equally 
distributed in the different physiographical-physiognomical-
ly homogenous units, distinguished on the basis of phys-
iognomy, dominant species composition and abundance. 
This resulted in thirty-four sample plots being situated in the 
broad unit described in this paper. Sampling was carried out 
from January to May 1990. Taxa names conform to those of 
Gibbs-Russell et al. (1985, 1987, 1990). 
The following aspects were recorded for each sample 
plot: 
(a) The total floristic composition as well as cover-abund-
ance values for each of these species were estimated 
using the Braun-Blanquet cover-abundance scale as 
described by Mueller-Dombois and Ellenberg (1974). 
(b) Altitude, read from 1:50000 topographical maps. 
(c) Gradient, with use of a clinometer. 
(d) Aspect, with use of a compass. 
(e) Rockiness, estimated as a percentage of the ground 
cover. 
(f) Size of rocks as follows: large rock outcrops (> 1000 
mm diameter), rocks (300 - 1000 mm diameter), small 
rocks (50 - 300 mm diameter) and stones or gravel 
«50 mm diameter). 
(g) Topographical position based on terrain types, ac-
cording to Land Type Survey Staff (1989), namely 
(i) crests, (ii) scarp, (iii) midslope, (iv) footslope and 
(v) valley bottom or floodplain . 
Table 1 Mean annual and absolute maximum and 
minimum rainfall for three relevant weather stations of the 
Eastern Transvaal escarpment' 
Altitude Period 
Annual rainfall (mm) 
Station (m) (yrs) mean max. min. 
Graskop 1487 24 1321 1821 708 
'The H'b 1250 31 1003 1711 605 
Elandsfontein 1219 61 649 1405 196 
• Compiled from Rainfall Deciles for Transvaal Region (Erasmus 1987). 
b Haffenden Heights. 
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(h) Geology, according to 1:250000 geological survey 
maps (Geological Survey 1986). 
(i) Land type according to 1:250000 land type map, Land 
Type Survey Staff (1989). 
(j) Exposure, as exposed to sun, wind and mist, expressed 
as sheltered, partly sheltered or exposed. 
Two-way indicator species analysis (TWINSPAN) (Hill 
1979b) was applied to the basic floristic data set in order to 
derive a first approximation of the possible plant commun-
ities. Refinement of this classification was done by the 
application of Braun-Blanquet procedures (Behr & Breden-
kamp 1988; Bredenkamp et al. 1989). 
In order to determine a possible vegetation gradient and 
associated habitat gradients, as well as the floristic 
relationships among the plant communities, an ordination 
algorithm, Detrended Correspondence Analysis (DECO-
RANA) (Hill 1979a) was applied to the floristic data set. In 
this ordination releves 14 and 102 were excluded, as these 
releves were added at a later stage to the phytosociological 
table (Table 2). 
Results 
Classification 
The results are presented in a phytosociological table (Table 
2). Species occurring less than twice were excluded from the 
table. 
In the analysis of the vegetation two main communities 
were identified. The vegetation of the large rock quartzite 
outcrops can overall be classified as the Cyperus pseudo-
leptocladus - Smilax kraussiana bush clumps. A second 
major community is represented by the natural forested 
areas. The plant communities recognized in the study area 
can be classified as follows: 
1. The Cyperus pseudoleptocladus - Smilax kraus-
siana bush clumps on large Quartzite rock out-
crops. 
1.1. The Rhus tumulicola - Aloe arborescens mist belt 
bush clumps. 
1.1.1. The Myrsine africana - Aloe arborescens mist belt 
bush clumps on miscellaneous rock outcrops. 
1.1.2. The Indigofera melanadenia - Aloe arborescens 
mist belt bush clumps on Black Reef Quartzite rock 
outcrops. 
1.1.2.1. The Syncolostemon eriocephalus variant, represent-
ing a drier micro-habitat variation. 
1.1.2.2. The Blechnum capense variant, representing a wet-
ter microhabitat variation. 
1.2. The Helichrysum kraussii - Bequaertiodendron 
magalismontanum bush clumps on Black Reef 
Quartzite in drier areas. 
2. The Psychotria zombamontana - Xymalos mono-
spora forest areas. 
Description of the communities 
1. The Cyperus pseudo/eptoc/adus - Smilax krauss/a-
na bush clumps 
These bush clumps are restricted to large rock outcrops with 
an estimated rockiness cover higher than 50%. The rock out-
crops can be in an isolated group or along an escarpment 
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Table 2 A phytosociological table of the vegetation of the Black Reef Quartzite and 






000000 101111 1 0 1 001111111 1 1 
Releve No. 312336 896837 8 1 9 382333990 49 
488281 113427 845 649013892 54 
Number of species per releve 343522 222232 252 422212213 33 
184426 744705 703 055690689 o 1 
Species Group A 
Myrsine africana 1 + + + + ++ 
Asplenium friesiorum ++ + + 
Pleroceleslrus echinalus ++ + + ++ + 
Slachys reliculala ++ + 
Helichrysum polycladum ++ + + + 
Vaccinium exul 1 + + 
Clifforlia serpyllifolia 4 
Helichrysum wilmsii + + 
Lycopodium cernuum + + 
Anlhospermum welwilschii + + + 
Canlhium inerme + + + 
Bryophyla sp. + + 
Cheilanlhes inaequalis + + 
Hebenslrelia dura + + 
Species Group B 
Indigofera melanadenia + ++ + + R + + 
Senecio coronalus + + + 1 + ++ 
Rabdosiella calycina + 1 ++ ++ 
Species Group C 
Syncoloslemon eriocephalus + + + + 
Scilla nalalensis + + + 
Prolea roupelliae ++ + 
Eragroslis acraea + + + 
Senecio oxyriifolius + + + + 
Rynchosia Ihorncroftii + + + 
Clerodendrum glabrum + + 
Species Group D 
Blechnum capense +++ 
Rumohra adianliformis + + 
C heilanlhes viridis ++ + 
Species Group E 
Aloe arborescens 1 A + + + ++ ++ 1 + 1 + 
Rhus lumulicola 1++++1 + + + +++ 
Senecio junodii +++ + ++ + + + + 1 
Pleclranlhus rubropunclalus 1 + + +++++ +++ 
Scleria Iransvaalensis 1 +A ++++ + 1 + 
Passerina monlana A+2 + + + + 
Oliophora cupheoides + ++ + ++ + + 
Helichrysum rudolfii +++ + + ++ + + 
Myrica pilulifera + + + + + + + ++ 
Ekebergia plerophylla + ++ + + 
Rapanea melanophioeos + + + ++ + + + + 
Helichrysum reflexum + + + 1 
Cheilanlhes mullifide + ++ + + + 
Helichrysum obduclum +++ + + + 
Trichopleryx dregeana B ++ A A 
Prolasparagus rigidus ++ + + + 
Penlaschislis nalalensis + + + + + 
Melinis nerviglume + 1 + + 
Crassula sarcocaulis 1 + R 
Erica caffrorum + + + R 
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000000 1 0 1 1 1 1 10 1 00 1 1 1 1 1 1 1 11 
Releve No. 312336 896837 8 1 9 382333990 49 
488281 113427 845 649013892 54 
Number of species per releve 343522 222232 252 422212213 33 
184426 744705 703 055690689 01 
Species Group F 
Bequaertiodendron magalismontanum + + + 1 11 1 + + 
Bulbostylis burchellii + + +++++++ 
Pellaea calomelanos + + ++++ +++ 
Helichrysum kraussii A ++ +B+ 
Fadogia tetraquetra + ++ ++ + + 
Rhynchosia monophylla ++ AA 
Pearsonia sessilifolia + + A Al 1 
Vernonia centaureoides + + ++ + + 
Parinari capensis + + ++ 
Schizachyrium sanguineum + + + +A + 
Senecio venosus + + R 1 
Monocymbium ceresiiforme + + + + 
Raphionacme galpinii +++ 
Anthospermum pumilum + + + 
Hypoxis rigidula + + + 
Melinis repens + + ++ + 
Sporobolus pectinatus + + + 
Diheteropogon amplec/ens ++ + 
Diheteropogon filifolius + + + 
Eragrostis racemosa + + + 
Landolphia capensis + + 
Aristida aequiglumis + + 
Dicoma anomala + + 
Species Group G 
Smilax kraussiana R + + 1 + + + + ++ + + 
Cyperus pseudoleptocladus + + + + + + + + 
Aeschynomene nodulosa ++ +++ +++ + + + +++ 
Loudetia simplex + A ++BIIIAAA 
Pteridium aquilinum + 1 A A + ++ + 
Andropogon schirensis + A+ + A + 1 1 + 
Commelina africana + + + ++ ++ + + 
Tetraselago wilmsii + + + + r + 
Panicum natalense + + + + 1 + 
Trachypogon spicatus + + + 
Ochna sp. R + + + 
Crassula alba + + + + 
Species Group H 
May tenus acuminata ++ 
Psychotria zombamontana ++ 
Xymalos monospora ++ 
Schrebera alata ++ 
Psychotria capensis + + + ++ 
Scheff/era umbellifera + + ++ 
Podocarpus latifolius + + ++ 
Zanthoxylum davii + 
Trimeria grandifolia + 
Strophanthus speciosus + 
Streptocarpus sp. + 
Pavella kotzei + 
Oplismenus hirtellus + 
/lex mitis + 
Halleria lucida + 
Ficus craterostoma + 
Bersama swinnyi + 
Clivia sp. + 
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Table 2 Continued 
Releve No. 
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Species with an occurrence of less than two have been omitted. 
edge as those found in the area of God's Window and Blyde 
River Canyon. 
From Table 2 it can be seen that this vegetation unit is 
characterized by species group G. Cyperus pseudolepto-
cladus and Smilax kraussiana are diagnostic species of these 
rock outcrops. Aeschynomene nodulosa and Loudetia 
simplex (species group G) are dominant species (high 
constancy and cover), but it must be mentioned that they are 
also dominant species throughout most of the main study 
area. Most of the other species in group G are also common 
species found in the rest of the study area. The number of 
species recorded per sample plot ranges from a minimum of 
19 to a maximum of 54 with an average of 30 species per 
plot (Table 2). 
1.1. The Rhus tumulicola - Aloe arborescens mist belt 
bush clumps 
These bush clumps are restricted to the mist belt rock 
quartzite outcrops in the wetter habitats such as those found 
along the escarpment edge (weather stations Graskop and 
'The H', Table 1). The altitude of these areas ranges from 
1400 m to more than 2000 m. 
This community is characterized by species group E 
(Table 2). The most conspicuous diagnostic species are Aloe 
arborescens, Rhus tumulicola, Passerina montana, Otio-
phora cLipheoides, Senecio junodii and Ekebergia pterophyl-
lao On the average, 31 species were recorded per sample 
plot (Table 2). 
These bush clumps are structuralIy dominated by a dense 
shrubby layer, 1 - 3 m high, which includes species such as 
Myrsine africana, Vaccinium exul, Cliffortia serpyllifolia, 
Rabdosiella calycina, Aloe arborescens, Rhus tumulicola, 
Passerina montana, Plectranthus rubropunctatus, Synco-
lostemon eriocephalus, Ekebergia pterophylla, Psychotria 
capensis, Rapanea melanophloeos and Myrica pilulifera. 
Only a few individuals of mainly Scheff/era umbellifera and 
other less constantly present species penetrate beyond the 
shrub layer and reach tree height. In the more open areas 
Protea roupelliae may be conspicuously present. 
Within the bush clump the herbaceous layer is patchy, 
occurring mostly between rocks, or in rock crevices. Herba-
ceous species of this habitat include the ferns Cheilanthes 
multifida, Asplenium friesiorum, Blechnum capense and 
Rumohra adiantiformis and also the herbs Otiophora cuphe-
oides, Senecio junodii, Helichrysum rudolfii, Indigofera 
melanadenia, Stachys reticulate including the grass species 
Trichopteryx dregeana, Eragrostis acraea and the sedge 
Cyperus pseudoleptocladus. In the open spaces between the 
rock outcrops grass species such as Loudetia simplex, 
Trachypogon spicatus, Andropogon schirensis and forbs 
such as Senecio coronatus, Aeschynomene nodulosa, Heli-
chrysum polycladum and the sedge Scleria transvaalensis 
are prominently present. 
Due to the complex topography and geomorphology with-
in this major plant community, variation in habitats exists, 
resulting in different subcommunities. 
1.1.1. The Myrsine africana - Aloe arborescens mist belt 
bush clumps 
This plant community is found on the rocky quartzite 
outcrops of the Wolkberg group and the Pretoria group but 
not on Black Reef Quartzite. 
These bush clumps are characterized by species group A 
(Table 2). The diagnostic species are Myrsine africana and 
Asplenium friesiorum. Other prominent diagnostic species 
which are constantly present (>50% constancy) are Ptero-
celastrus echinatus and Vaccinium exul, the latter species 
according to Van Wyk (pers. commun.) being endemic to 
the escarpments of Africa. On the average, 35 species were 
recorded per sample plot (Table 2). 
The most prominent shrubs in this community are Passe-
rina montana and Rhus tumulicola. 
1.1.2. The Indigofera melanadenia - Aloe arborescens 
mist belt bush clumps 
This plant community is restricted to the rock outcrops of 
Black Reef Quartzite and is characterized by species group 
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B (Table 2), the diagnostic species being Indigofera melana-
denia, Senecio coronatus and Rabdosiella calyeina. On the 
average, 28 species were recorded per sample plot (Table 2). 
The most prominent shrubs in this community were Rab-
dosiella calyeina and Plectranthus rubropunctatus. The herb 
Senecio junodii was also a conspicuous species. 
1.1.2.1. The Syncolostemon eriocephalus variant. This 
variant is the result of microhabitat differences found in the 
rock clusters. This could be ascribed to the rocky outcrops, 
which in this variant cover large areas and are plate-like. 
This in turn could result in a drier habitat. 
It is characterized by species group C (Table 2). The pres-
ence of the scanty shrub Syncolostemon eriocephalus, also 
endemic to the Transvaal escarpment, the geophyte Scilla 
natalensis and shrubby Pro tea roupelliae, and the forbs 
Senecio oxyriifolius and Rhynchosia thorncroftii are charac-
teristic of this variant. 
1.1.2.2. The Blechnum capense variant. This variant is 
the result of microhabitat differences found in the rock 
clusters . This could be ascribed to the rocky outcrops being 
large boulder-like in isolated groups, which could result in a 
relatively wetter habitat than that of the other variant. 
It is characterized by species group D (Table 2) and the 
presence of the ferns Blechnum capense and Cheilanthes 
viridis is characteristic of this variant. 
1.2. The Helichrysum kraussii - Bequaertiodendron 
magalismontanum bush clumps 
This plant community is found on the rock outcrops of 
Black Reef Quartzite in relatively drier areas (Table 1, 
Elandsfontein weather station) than of those discussed 
before. The altitude of these areas ranges from 1200 m to 
1400 m. The altitude on average is lower than that of the 
other mist belt bush clumps. 
This plant community is characterized by species group F 
(Table 2), the most prominent diagnostic species being the 
shrub Bequaertiodendron magalismontanum, the semi-
woody herb Helichrysum kraussii and the ground creeper 
Rhynchosia monophylla. Other prominent species which 
were constantly present (>50% constancy) are Pellaea 
calomelanos, Bulbostylis burchellii, Fadogia tetraquetra, 
Pearsonia sessilifolia, Vernonia centaureoides and Parinari 
capensis. On the average, 26 species were recorded per 
sample plot (Table 2). 
Other forbs not mentioned before include Senecio veno-
sus, Anthospermum pumilum, Raphionacme galpinii, 
Hypoxis rigidula and Dicoma anomala. The grass Loudetia 
simplex is interesting in that it is found throughout the study 
area. Although it is not so common in the other bush 
clumps, in this community it is very prominent. In this drier 
community the grass layer is well developed, the most 
prominent species being Loudetia simplex, Schizachyrium 
sanguineum and Andropogon schirensis. Other grass species 
include Monocymbium ceresiiforme, Melinis repens, Sporo-
bolus pectinatus, Diheteropogon amplectens, Diheteropogon 
filifolius, Eragrostis racemosa, Aristida aequiglumis, 
Panicum natalense and Trachypogon spicatus. 
The species composition of this community shows affini-
ties to Bakenveld vegetation (Bredenkamp & Theron 1978). 
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2. The Psychotria zombamontana - Xyma/os mono-
spore forest areas 
These forests, when occurring in the grassland, are restricted 
to protected kloofs and valleys . 
It appears as if the community is characterized by species 
group H (Table 2). The most prominent trees found in this 
community were Xymalos monospore, Schefflera umbelli-
fera, May tenus acuminata and Schrebera alata, and the 
most prominent shrubs were Psychotria zombamontana and 
Psychotria capensis. On the average, 31 species were 
recorded per sample plot (Table 2). 
It must be noted, however, that the sample size was too 
small to make a phytosociological diagnosis of this com-
munity. This vegetation type was, however, descibed in 
detail by Deall et al. (1989b). They divided the forests of 
this area into four major units of which three would apply 
here, namely: 
(a) Humid Mistbelt forest associated with Timeball Hill 
Shale and Klapperkop Quartzite. 
(b) Humid Mistbelt forest associated with Dolomite, Lower 
Mountains. 
(c) Humid Mistbelt forest associated with Black Reef 
Quartzite outcrops. 
The present study, however, concentrates on the grassland 
and associated vegetation and this brief delimitation of the 
forests is therefore accepted as adequate. 
Ordination 
The distribution of the releves along the first and second 
axis of ordination is shown in Figure 2. A third axis of 
ordination contributes very little to the interpretation of the 
communities and is therefore omitted here. 
In the scatter diagram no distinct discontinuity can be 
observed among the identified plant communities. The iden-
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Figure 2 The ordination of the vegetation of the quartzite rock 
outcrops. 1.1.1. The Myrsine africana - Aloe arborescens mist 
belt bush clumps, indicated by dots; 1.1.2.1. The Syncolostemon 
eriocephalus variant, open sun signs; 1.1.2.2. The Blechnum 
capense variant, filled triangles; 1.2. The He/ichrysum kraussii 
- Bequaertiodendron magalismontanum bush clumps, filled sun 
signs; 2. The Psychotria zombamontana - Xymalos monospora 
forest areas, open circles. 
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certain areas of the diagram. 
The diagram illustrates a moisture gradient along the 
second axis, with drier habitats at the bottom and wetter 
habitats to the top of the diagram. The floristic relationships 
among communities 1.1.1., the Myrsine africana - Aloe 
arborescens mist belt bush clumps, 1.1.2.1., the Syncolos-
temon eriocephalus variant, and 1.1.2.2., the Blechnum 
capense variant, are confirmed by this result. The result also 
emphasizes the differences in moisture regime between 
habitats 1.1.2.1., the Syncolostemon eriocephalus variant, 
and 1.1.2.2., the Blechnum capense variant. 
The gradient along the first axis represents a clear gra-
dient in vegetation structure, relatively dense forest to the 
right of the diagram, merging through dense bush clumps in 
the centre and open bush clumps to the left of the diagram. 
Discussion 
The existence of these bush clumps is most likely as a result 
of being protected by the rocks from fire which occurs 
regularly in the surrounding grasslands. It should also be 
noted that some of the species of the wetter bush clumps are 
also found in the forests, such as Psychotria capensis, 
Schefflera umbellifera, Myrsine africana, Myrica pilulifera 
and Podocarpus latifolius. This shows that there are some 
affinities between the two groups. 
The restriction of forest to kloofs could be a result of the 
protection from fire, deeper soils and the greater availability 
of water due to these kloofs being run-off valleys. These 
factors will be favourable for the development of forest. 
The drier Helichrysum kraussii - Bequaertiodendron 
magalismontanum bush clumps are related to certain 
Bankenveld communities, for example those on granite of 
the Suikerbosrand Nature Reserve (Bredenkamp & Theron 
1978) as well as some other Bankenveld communities 
(Westfall 1981). The distribution of Bankenveld-related 
communities outside the Bankenveld area could present 
some information on the origin and affinities of the 
Bankenveld. 
The aim of this study was to identify, characterize and 
interpret ecologically, the major vegetation units and their 
variations that occur in the north-eastern mountain sourveld 
of the Transvaal escarpment by using habitat characteristics. 
Since ecologically interpretable plant communities were 
distinguished, the general descriptions and proposed classifi-
cation can be used for the synecological and syntaxonomical 
synthesis of grassland biome vegetation (Bezuidenhout & 
Bredenkamp 1990) as well as for land-use planning and 
management. 
The results of the ordination not only confirm the classi-
fication, but also give an indication of floristic and asso-
ciated habitat gradients. 
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